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(54) OPTICAL MEMBER, ITS MANUFACTURE, AND ALIGNER USING OPTICAL DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the occurrence of outgassing affecting a lens 
characteristic by covering a face touching a space where exposure energy passes by 
means of the coat of metal or a ceramic, which is formed by thermal spraying. 
SOLUTION: A lens-barrel 16 and a connection barrel 18 are manufactured by forming 
base materials by adjusting them to the forms, forming alumina base films on faces 
touching spaces 19a and 19b on the surfaces of the base materials and forming stainless 
metal coats 30 by plasma thermal spraying in cold thermal spraying from above the 
films. Since the meal coats 30 are formed by thermal spraying, contained impurity jumps 
out and is removed when thermal spraying materials become a high temperature and 
they are coated on the lens-barrel 16 and the connection barrel 18 in the state of high 
purity, outgassing from the metal coat 30 itself hardly occurs and outgassing from a base 
material side is interrupted. Since the coat is formed by cold thermal spraying, the base 
material is prevented from being heated to the high temperature and thermal distortion 
and the like are prevented from being added to the lens-barrel 16 and the connection 
barrel 18. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Optical faculty material to which it is the optical faculty material allotted to the space through which exposure energy 
passes, and the field adjacent to the aforementioned space is characterized by being covered by the coat of the metal formed by 
thermal spraying, or a ceramic. 

[Claim 2] The aforementioned coat is optical faculty material according to claim 1 characterized by being the metal membrane 
formed by the plasma metal spray. 

[Claim 3] The aforementioned coat is optical faculty material according to claim 1 or 2 characterized by being formed by stainless 
steel. 

[Claim 4] It is optical equipment which is optical equipment equipped with the optical system which leads exposure energy to a 
predetermined position, is arranged on the space through which the aforementioned exposure energy passes, is equipped with the 
optical member holding the aforementioned optical system, and is characterized by this optical member being optical faculty 
material given in either of the claims 1 -3 . 

[Claim 5] The aligner characterized by holding at least one side of optical system which leads the optical system or the 
aforementioned pattern which leads exposure energy to a mask, is the aligner which forms the pattern on this mask in a substrate 
front face, and leads the aforementioned exposure energy to the aforementioned mask to the aforementioned substrate by the 
optical member according to claim 4. 

[Claim 6] the optics allotted to the space through which exposure energy passes -- the manufacture method of a member - it is -- 
the aforementioned optics the optics by which it is having-forming-cycle [ which fabricates a base material according to the 
configuration of a member ], and thermal-spraying process which forms coat of metal or ceramic in field adjacent to 
aforementioned space of aforementioned base material by thermal spraying characterized - the manufacture method of a member 
[Claim 7] the optics according to claim 6 characterized by performing the aforementioned thermal- spraying process by thermal 
spraying between the colds - the manufacture method of a member 

[Claim 8] The aforementioned thermal- spraying process is the manufacture method of the optical faculty material according to 
claim 6 or 7 characterized by forming a metal membrane by the plasma metal spray. 

[Claim 9] The aforementioned thermal- spraying process is the manufacture method of optical faculty material given in either of 
the claims 6-8 characterized by forming the aforementioned coat by stainless steel. 

[Claim 10] The aforementioned thermal-spraying process is the manufacture method of optical faculty material given in either of 
the claims 6-9 characterized by having the surface treatment process which forms an alumina ground film in the field which 
touches the aforementioned space before performing thermal spraying. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to optical faculty material, such as a lens-barrel allotted to 
the space through which exposure energy, such as exposure light, passes, and the manufacture method of those, optical 
equipment, and the aligner using this. 
[0002] 

[Description of the Prior Art] At the conventional aligner, if oxygen exists in the space through which the exposure light in 
lighting optical system and a projection optical system passes, since an emission spectrum line laps with the absorption spectrum 
line field of oxygen, with the exposure light using the light source like an ArF excimer laser, the phenomenon in which oxygen 
absorbs and ozonizes exposure light will occur. Therefore, it bloomed cloudy on the optical-lens front face, the matter was 
deposited, and there was a possibility of having a bad influence on a lens property. Then, in the conventional aligner, the 
surrounding part or all the surrounding space of an optical path from the light source to a processed substrate are covered with 
covering, and the inside of this covering is filled with inactive gas, for example, nitrogen gas, to exposure light. 
[0003] 

[Problem(s) to be Solved by the Invention] However, it consists of a casting, aluminum, copper, iron, etc., things by which 
surface treatment was carried out, such as alumite processing or paint, are in the optical faculty material to which it is arranged in 
by the circumference which exposure light passes, and support etc. carries out an optical lens, the detailed matter (for example, 
impurity emitted from a cast nest) was emitted as out gas (degasifying) with time from these, and it had become an impurity in the 
above-mentioned nitrogen gas. The molecule which caused the chemical change in exposure light further, and caused this 
chemical change adhered to the optical-lens front face, and these matter had become the cause of reducing the quantity of light of 
exposure light (permeability fall of a lens) while it adheres to an optical-lens front face and reduced the permeability of the lens to 
exposure light. 

[0004] For example, as the above-mentioned impurity, the organic substance of the silicon system of nitrides, such as a siloxane 
(the chain of Si-0 is the matter of a shaft) or a silazane (the chain of Si-N is the matter of a shaft), and ammonia, and a sulfuration 
compound poses a problem. The matter the "cyclosiloxane" from which the chain of Si-0 became a ring is contained in the paint 
etc., and this generates a siloxane as degasifying by secular change. Adhering to dielectric body surfaces, such as semiconductor 
substrate front faces, such as a silicon wafer, and a lens, well is known, and if ultraviolet radiation (UV light) hits further, a 
cyclosiloxane will oxidize and will cause cloudiness of the silicon oxide system in an optical-element front face. 
[0005] this invention was made in view of the above-mentioned technical problem, and aims at offering the optical faculty 
material which does not generate the out gas which affects a lens property and its manufacture method, optical equipment, and the 
aligner using this. 
[0006] 

[Means for Solving the Problem] The following composition was used for this invention in order to solve the aforementioned 
technical problem. That is, if it matches and explains to drawing 3 from drawing 1 , in an optical member according to claim 1, it 
will be the optical member (16 18) allotted to the space (1 9a, 1 9b) through which exposure energy (IL) passes, and the 
technology in which the field adjacent to the aforementioned space is being worn by the coat (30) of the metal formed by thermal 
spraying or a ceramic will be adopted, moreover, optics according to claim 6 - the manufacture method of the optical member 
(16 18) allotted to the space through which exposure energy (IL) passes by the manufacture method of a member - it is - the 
aforementioned optics -- technology equipped with the forming cycle which fabricates a base material (M) according to the 
configuration of a member, and the thermal-spraying process which form the coat (30) of a metal or a ceramic in the field adjacent 
to the aforementioned space of the aforementioned base material by thermal spraying is adopted 

[0007] such optics -- a member and optics - since the field which touches the space (1 9a, 19b) through which exposure energy 
(IL) passes by the manufacture method of a member is being worn by the coat (30) of the metal formed by t hermal spraying , or a 
ceramic - optics - a member - internal out gas is prevented by the coat and discharge to the aforementioned space is suppressed 

[0008] the optical system (L --) which leads exposure energy (IL) to a predetermined position with optical equipment according 
to claim 4 the optical member (16 18) which is optical equipment (IU, PU) equipped with 4 and PL, is allotted to the space (1 9a, 
19b) through which the aforementioned exposure energy passes, and holds the aforementioned optical system - having - this 
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optical member -- optics given in either of the claims 1-3 -- the technology which is a member is adopted 
[0009] With this optical equipment, since the above-mentioned optical member (16 18) is used for the optical member holding 
optical system (L4, PL), it can prevent that the property of optical system falls by the chemical change by the out gas from an 
optical member. 

[0010] Moreover, in an aligner according to claim 5, exposure energy (IL) is led to a mask (R), it is the aligner which forms the 
pattern on this mask in a substrate (W) front face, and the technology which held at least one side of optical system (PL) which 
leads the optical system (4) or the aforementioned pattern which leads the aforementioned exposure energy to the aforementioned 
mask to the aforementioned substrate by the optical member (16 18) according to claim 4 is adopted. 

[001 1] Since at least one side of optical system (L, PL) which leads the optical system (L, 4) which leads exposure energy (IL) to 
a mask (R), or a pattern to a substrate (W) in this aligner was held by the optical member (16 18) according to claim 4 It can 
prevent that the property of such optical system falls by the chemical change by the out gas from an optical member, and a good 
exposure property can be maintained. 
[0012] 

[Embodiments of the Invention] Hereafter, 1 operation gestalt of the optical faculty material concerning this invention and its 
manufacture method, optical equipment, and the aligner using this is explained, referring to drawing 3 from drawing 1 . 
[0013] Drawing 1 is drawing showing roughly the whole aligner composition in this operation gestalt, and the exposure light 
source 1 used carries out outgoing radiation of the exposure light (exposure energy) IL of the far-ultraviolet light (wavelength of 
193.4nm) by the ArF excimer laser. The exposure light IL by which outgoing radiation was carried out from the exposure light 
source 1 penetrates window part 2a, and it carries out incidence to mirror 3 a in the illumination- system unit (optical equipment) 
IU. It is reflected by mirror 3b and incidence of the exposure light IL reflected by mirror 3 a is carried out to the lighting optical 
system 4. 

[0014] The lighting optical system 4 has two or more lens elements, such as a relay lens for condensing the input lens which 
carries out incidence of the optical integrators (fly eye lens etc.) for equalizing a relay lens and the exposure light IL, and the 
exposure light IL to an optical integrator, and the exposure light IL which injected from the optical integrator on Reticle (mask) R, 
and a condenser lens. 

[0015] It is reflected by mirror 3c, and the exposure light IL injected from the lighting optical system 4 penetrates window part 
2b, and it carries out incidence to the reticle R on the reticle stage RST in which two-dimensional movement is possible. 
Furthermore, incidence of the exposure light IL which penetrated Reticle R is carried out to the projection optical system PL in 
the projection system unit (optical equipment) PU through window part 2c, and it penetrates two or more lens elements which 
constitute this projection optical system PL, they carry out incidence to Wafer (substrate) W, and it forms the pattern image on 
Reticle R in a wafer W front face. In addition, window parts 2a, 2b, and 2c are glass plates which consist of a quartz which all 
penetrates far ultraviolet rays. 

[0016] Wafer W is laid on the wafer stage WST movable in the direction (the XYZ direction) of three dimension, and the position 
within XY flat surface of this wafer stage WST is measured with the laser interferometer 5. Based on the measurement value of a 
laser interferometer 5, stepping movement of the wafer stage WST is carried out, stepping movement and exposure are repeated 
by so-called stepping - and - repeat method, and a pattern is serially exposed on Wafer W. 

[0017] Moreover, floodlighting system 6a of a focal detection system and light-receiving system 6b which detect the height 
position of Wafer W optically above the wafer stage WST are prepared, and incidence of slant to the measurement light is carried 
out to a wafer W front face from floodlighting system 6a, and while receiving the measurement light reflected on the wafer W 
front face by light-receiving system 6b, it is outputting to the control unit C. And the height position of Wafer W is detected based 
on the light-receiving signal received with this control unit C, the wafer stage WST is moved in the height direction, and the focus 
of a projection optical system PL is adjusted. 

[001 8] The aforementioned illumination-system unit IU and the aforementioned projection system unit PU have [ space / 
circumference / of the exposure light IL which penetrates all ] dual structure with the covering 1 3 wrap outside in the 
circumference of the covering 12 in a wrap, and this inner covering 12, as shown in drawing 2 . In addition, the inner covering 12 
in the illumination-system unit IU and the outside covering 13 sealed the optical path of the exposure light IL from the exposure 
light source 1 to window part 2b, and, as for the inner covering 12 in the projection system unit PU, and the outside covering 13, 
have sealed the optical path of the exposure light IL from window part 2c to the lens of wafer W right above, in addition, Reticle 
R and a reticle stage RST - sealing ~ it is sealed by the member 7 That is, the slash portion of drawing 1 is sealed with the 
exterior. 

[0019] The inside of the covering 13 above outside is the open air of the circumference, and the intercepted sealed cabin 14. Each 
lens system 1 5 which constitutes the lighting optical system 4 or a projection optical system PL from the inside of the covering 12 
within the above is installed in in-series along with the exposure light IL. Each of this lens system 1 5 is equipped with two or 
more lenses L installed in in-series along with the exposure light IL within the lens-barrel (optical member) 16 and this 
lens-barrel 16. 

[0020] The periphery section of each of these lenses L is held by attaching part 16a prepared in the inner circumference section of 
a lens-barrel 16. Moreover, the inner covering 12 is equipped with each lens-barrel 16 and the connection cylinder 18 connected 
between each of this lens-barrel 16. The inside space of the inner covering 12 has space 1 9b inserted with the lens L which space 
1 9a inserted with the lens L which adjoins mutually within a lens-barrel 16, and the lens-barrel 16 which adjoins this lens-barrel 
1 6 hold, and this lens L. 
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[0021] The path 20 formed in the lens-barrel 16 is mutually open for free passage, and each of such space 19a and 19b 
constitutes the sealed cabin 19 from the inside of the inner covering 12. This sealed cabin 19 is formed in the sealed cabin 14 
inside the outside covering 13, and is intercepted with this sealed cabin 14. The exposure light IL passes each lens L of each of 
such space 1 9a and 19b and each lens system 15. 

[0022] The optical-path gas supply way 21 is connected to the inner covering 12. With this operation gestalt, the optical-path gas 
supply way 21 is connected to the predetermined connection cylinder 18 among two or more connection cylinders (optical 
member) 18. Optical-path gas is supplied to this optical-path gas supply way 21 from the source 22 of gas supply. As this 
optical-path gas, inactive inert gas, for example, nitrogen gas, is used to the exposure light IL. 

[0023] Optical-path gas is supplied to space 19b in the connection cylinder 18 from the optical-path gas supply way 21, and is 
further supplied to each space 19a in a lens-barrel 16, or space 19b in other connection cylinders 18 through the path 20 in each 
lens-barrel 16. The sealed cabin 14 between the inner covering 12 and the outside covering 13 is filled by the predetermined 
shielding gas. although a different thing from the optical-path gas which fills the sealed cabin 1 9 inside the inner covering 1 2 of 
this shielding gas may also be the same - optics - it is desirable that it is pure gas which removed the matter leading to [ of a 
member ] pollution For example, optical-path gas is used as nitrogen gas, and it is good for a shielding gas also as nitrogen gas in 
both optical-path gas and a shielding gas in using dry air. 

[0024] The shielding-gas supply way 23 is connected to the outside covering 13. A shielding gas is supplied to this shielding-gas 
supply way 23 from the gas supply section 24. A shielding gas is supplied to the sealed cabin 14 between the inner covering 12 
and the outside covering 1 3 from this shielding-gas supply way 23. the outlet to the sealed cabin 14 of this shielding-gas supply 
way 23 smell lever - impurity removal of an impurity escape-of-gas filter etc. -- the member 25 is formed in addition - although 
not illustrated ~ the optical-path gas supply way 21 - setting - the outlet to space 19b in the connection cylinder 18 - impurity 
removal - you may form a member 25 

[0025] The pressure sensor 26 is attached in the connection cylinder 1 8 which has the optical-path gas supply way 21 in the 
sealed cabin 1 9 inside the inner covering 12. This pressure sensor 26 detects the gas pressure in the sealed cabin 1 9 inside the 
inner covering 12, and outputs it to a control unit C. In the sealed cabin 14 between the inner covering 12 and the outside 
covering 1 3, the pressure sensor 27 is attached in the outside covering 1 3 near the outlet of the shielding-gas supply way 23 . This 
pressure sensor 27 detects the gas pressure in the sealed cabin 14 inside the outside covering 13, and outputs it to a control unit 
C. 

[0026] A control unit C compares the gas pressure value calculated based on the detecting signal from these pressure sensors 26 
and 27, and as it makes the pressure in the sealed cabin 1 9 inside the inner covering 12 higher than the pressure in the sealed 
cabin 14 inside the outside covering 13, it carries out drive control of the gas supply section 22 in the optical-path gas supply way 
21, and the gas supply section 24 in the shielding-gas supply way 23. 

[0027] Moreover, in the sealed cabin 19 inside the inner covering 12, oxygen density measurement sensor 28a which measures 
the oxygen density in a sealed cabin 19 is attached in the connection cylinder 18. This oxygen density measurement sensor 28a 
detects the oxygen density in the sealed cabin 1 9 inside the inner covering 12, and outputs it to a control unit C. A control unit C 
operates a buzzer (illustration abbreviation), when the oxygen density value calculated based on the detecting signal from this 
sensor 28a becomes more than fixed. 

[0028] The lens-barrel 16 and the connection cylinder 18 are covered by the stainless metallic film 30 in which the field which 
touches Space 1 9a and 1 9b among each front face was formed by the plasma metal spray. Namely, these lens-barrels 16 and the 
connection cylinder 1 8 As shown in drawing 3 , after fabricating a base material M (the lens-barrel 1 6 and the connection 
cylinder 18 of a state in front of alumina ground film formation and a plasma metal spray) according to these configurations, 
Alumina ground film 30a is formed in the field which touches Space 1 9a and 1 9b among the front faces of a base material M, and 
further, from on the, in thermal spraying between the colds (temperature of 250 degrees C or less concerning a base material M), 
the metallic film 30 stainless by the plasma metal spray is formed, and it is manufactured. 

[0029] Thus, since a metallic film 30 is formed of thermal spraying, and the impurity contained when the thermal spray material 
once became an elevated temperature jumps out, and is removed and it is coated with the state of high purity on a lens-barrel 1 6 
and the connection cylinder 18, the out gas from metallic-film 30 the very thing also intercepts the out gas from a base material M 
side while hardly occurring, moreover, the thing for which a base material is heated to an elevated temperature like thermal 
spraying between heat since a metallic film 30 is formed by irradiation between the colds - there is nothing - heat distortion etc. 
- a lens-barrel 16 and the connection cylinder 18 - ******** - things can be stopped 

[0030] Furthermore, in the case of a plasma metal spray, nests, such as a foam used as the generation source of out gas, cannot be 
easily generated in a metallic film 30, and a good coat is obtained. Moreover, since it is the stainless metallic film 30, an oxide 
film arises on a front face like aluminum, this oxide film separates, and there are not an impurity and a bird clapper. In addition, 
since alumina ground film 30a is formed in the field adjacent to Space 19a and 19b before performing thermal spraying, a 
metallic film 30 is formed in a base material M front face with high quality by the high adhesion force rather than it carries out 
thermal spraying soon. 

[003 1] Therefore, with this operation gestalt, since the field adjacent to the space 19a and 19b through which the exposure light 
IL passes among the front faces of a lens-barrel 16 and the connection cylinder 18 is being worn by the metallic film 30 formed by 
thermal spraying, the out gas of the lens-barrel 16 and connection cylinder 18 interior is prevented by the metallic film 30, and is 
not emitted to Space 1 9a and 1 9b. For this reason, while being able to prevent the out gas in nitrogen gas changing chemically, 
and adhering to a lens L front face and being able to prolong the life of the lens L of an aligner sharply, the quantity of light fall of 
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the exposure light IL can be prevented. 

[0032] In addition, this invention also includes the following operation gestalten. Although the coat was formed in the lens-barrel 
holding a lens with each above-mentioned operation gestalt, you may form a coat in other optical members allotted to the space 
through which exposure light passes similarly. For example, you may form a coat in plastics members, such as wiring, and a 
harness, a socket, by thermal spraying. 

[0033] Although stainless steel was used as a thermal spray material of a plasma metal spray, you may use other metals, such as 
aluminum, copper, and nickel phosphorus. In addition, as mentioned above, there is an advantage which an oxide film cannot 
produce easily by stainless steel. Although the metallic film was formed in the optical faculty material front face, using a plasma 
metal spray as thermal spraying, you may form a ceramic coat by ceramic flame spraying. In this case, it is further hard to produce 
nests, such as a foam used as the generation source of out gas, from the above-mentioned metallic film in the formed coat, and a 
better coat is obtained. In addition, with the gestalt of this operation, although dual structure explained the optical path of 
exposure light about wrap composition in the illumination-system unit IU and the projection system unit PU, it is not limited to 
this composition. That is, this invention can apply the optical path of exposure light also to the lens-barrel in wrap composition by 
one layer. Moreover, as a part which applies thermal spraying, such as a metal in this invention, or a ceramic, a whole 
configuration is complicated and it is desirable to apply to the part for which it must depend on fabrication of casting etc. 
Therefore, with the gestalt of this operation, even if it is not wearing all the fields adjacent to the space through which exposure 
light passes by covering of the metal by thermal spraying, or a ceramic, a part of space [ at least ] through which exposure light 
passes may be covered. In this case, what is necessary is just to use the quality of the material by which generating of impurities, 
such as pure material which does not paint stainless steel etc., was suppressed about other portions of the space through which 
exposure light passes. With the gestalt of this operation, although explained using nitrogen gas or dry air as optical-path gas and a 
shielding gas, you may use inert gas, such as helium, neon, an argon, a krypton, a xenon, and a radon. Moreover, it is desirable for 
the air from which the matter leading to the cloudiness of a lens, for example, the ammonium ion which floats the inside of a clean 
room, was removed as conditions for dry air, or humidity to be 5% or less of air. Moreover, even if it uses the gas of the same 
kind as a combination of optical-path gas and a shielding gas, it is as having mentioned above that combination may be changed. 
[0034] As an aligner of the above-mentioned operation gestalt, it can apply also to the proximity aligner which a mask and a 
substrate are made close instead of a reticle, and exposes the pattern of a mask, without using a projection optical system. In 
addition, the optical member which starts this invention in this case is adopted as the member which supports lighting optical 
system. It can apply also to the aligner for the liquid crystal which exposes a liquid crystal display element pattern on the glass 
plate of a square shape, and the aligner for manufacturing the thin film magnetic head widely, for example, without being limited 
to the aligner for semiconductor manufacture as a use of an aligner. 

[0035] In this operation gestalt, the light source of an aligner may be g line (436nm), i line (365nm), a KrF excimer laser 
(248nm), an ArF excimer laser (193nm), F2 laser (1 57nm), or the light source with wavelength shorter than it. Moreover, in this 
invention, it is applicable also to the aligner which uses charged-particle lines, such as an X-ray and an electron ray. For example, 
as composition of the aligner in the case of using an electron ray, the electron optics system which consists of an electron lens and 
deflecting system is used for the optical system at that time, using a thermocouple-emission type lanthanum HEKISABO light 
(LaB6) and a tantalum (Ta) as an electron gun. In addition, the optical path which an electron ray passes is made into a vacua. 
Any of not only a reduction system but an actual size and an expansion system are sufficient as the scale factor of a projection 
optical system. 

[0036] What is necessary is just to use the electron optics system which consists of an electron lens and deflecting system as 
optical system, in making it the optical system of a reflective refraction system or a refraction system using the material which 
penetrates far ultraviolet rays, such as a quartz and fluorite, as ** material as a projection optical system when using far ultraviolet 
rays, such as an excimer laser, when using F2 laser and an X-ray (a reticle also uses a reflected type type thing), and using an 
electron ray. In addition, the optical path which an electron ray passes cannot be overemphasized by making it a vacua. 
[0037] When using a linear motor (USP5,623,853 or USP5,528,1 18 reference) for a wafer stage or a reticle stage, you may use 
magnetic-levitation type whichever using the air surfacing type and the Lorentz force, or the reactance force which the pneumatic 
bearing was used. Moreover, the type which moves along with a guide is sufficient as a stage, and the guide loess type which does 
not prepare a guide is sufficient as it. 

[0038] You may miss mechanically the reaction force generated by movement of a wafer stage to the floor (ground) using a frame 
(it is indicated by USP5,528,1 18 like) member. You may miss mechanically the reaction force generated by movement of a reticle 
stage to the floor (ground) using a frame (it is indicated by US S/N 416558 like) member. 

[0039] as mentioned above, the aligner of this application example - this application - various subsystems including each 
component (elements) mentioned to the claim (claims) are manufactured by assembling so that a predetermined mechanical 
precision, electric precision, and optical precision may be maintained In order to secure these various precision, before and after 
this assembly, adjustment for attaining electric precision is performed about the adjustment for attaining mechanical precision 
about the adjustment for attaining optical precision about various optical system, and various mechanical systems, and various 
electric systems. Like the assembler from various subsystems to an aligner, the mechanical connections between [ various ] 
subsystems, wiring connection of an electrical circuit, piping connection of an atmospheric pressure circuit, etc. are included. It 
cannot be overemphasized that it is in the front like the assembler from these various subsystems to an aligner like the assembler 
of each subsystem each. If it ends like the assembler to the aligner of various subsystems, comprehensive adjustment will be 
performed and the various precision as the whole aligner will be secured. In addition, it is desirable to perform manufacture of an 
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aligner in the clean room where temperature, the air cleanliness class, etc. were managed. 

[0040] A semiconductor device is manufactured through the step which performs the functional ability design of a device, the step 
which manufactures the reticle based on this design step, the step which manufactures silicon material to a wafer, the step which 
exposes the pattern of a reticle to a wafer by the aligner of the operation gestalt mentioned above, a device assembly step (a dicing 
process, a bonding process, and a package process are included), an inspection step, etc. 
[0041] 

[Effect of the Invention] According to this invention, the following effects are done so. Since the field adjacent to the space 
through which exposure energy passes is being worn by the coat of the metal formed by thermal spraying, or a ceramic according 
to the manufacture method of optical faculty material according to claim 1 and optical faculty material according to claim 6, while 
the out gas inside optical faculty material is prevented by the coat and discharge to the aforementioned space is prevented, 
discharge of the impurity from the coat itself can also be suppressed. Therefore, while being able to suppress the adhesion to the 
lens by the impurity etc. and being able to raise a lens life sharply, the fall of exposure energy, such as exposure light, can be 
prevented. 

[0042] optics according to claim 2 -- a member and optics according to claim 8 -- since the aforementioned coat is a metal 
membrane formed by the plasma metal spray according to the manufacture method of a member, there can be few nests, such as a 
foam which serves as a generation source of out gas into a metal membrane, and can reduce discharge of an impurity further by 
the good coat 

[0043] According to the manufacture method of optical faculty material according to claim 3 and optical faculty material 
according to claim 9, since the aforementioned coat is formed by stainless steel, it is hard to produce an oxide film on a coat front 
face, and generating of the impurity by peeling of this oxide film can be prevented. 

[0044] Since the above-mentioned optical member is used for the optical member holding optical system according to optical 
equipment according to claim 4, it can prevent that the property of optical system falls by the chemical change by the out gas from 
an optical member, and the life of optical system can be raised. 

[0045] Since at least one side of optical system which leads the optical system which leads exposure energy to a mask, or a 
pattern to a substrate was held by the optical member according to claim 4 according to the aligner according to claim 5 While 
being able to prevent that the property of such optical system falls by the chemical change by the out gas from an optical member 
and being able to raise the life of such optical system, the fall of exposure energy, such as exposure light, can be prevented and it 
can expose efficiently. 

[0046] According to the manufacture method of optical faculty material according to claim 7, since the aforementioned 
thermal-spraying process is performed by thermal spraying between the colds, compared with thermal spraying between heat 
which changes a base material into an elevated-temperature state, the influence of thermal stress etc. can be suppressed as much 
as possible. 

[0047] Since according to the manufacture method of optical faculty material according to claim 10 the aforementioned 
thermal-spraying process is equipped with the surface treatment process which forms an alumina ground film in the field adjacent 
to the aforementioned space before it performs thermal spraying, a coat can be formed in a base material front face by the high 
adhesion force rather than it carries out thermal spraying soon, and a quality coat can be obtained. 



[Translation done.] 



